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Abstract: We characterize the elastic contribution to the surface free energy of a nematic liquid 
crystal in the presence of a sawtooth substrate. Our findings are based on numerical 
minimization of the Landau-de Gennes model and analytical calculations on the Frank-Oseen 
theory. The nucleation of disclination lines (characterized by non-half-integer winding numbers) 
in the wedges and apexes of the substrate induces a leading order proportional to q ln q to the 
elastic contribution to the surface free-energy density, with q being the wave number associated 
with the substrate periodicity. 
Addresses: [Manuel Romero-Enrique, Jose] Univ Seville, Dept Fis Atom Mol & Nucl, Area Fis 
Teor, E-41080 Seville, Spain; [Pham, Chi-Tuong] Univ Paris 11, CNRS, Lab Informat Mecan & 
Sci Ingenieur, UPR 3251, F-91403 Orsay, France; [Patricio, Pedro] Inst Super Engn Lisboa, P-
1949014 Lisbon, Portugal; [Patricio, Pedro] Univ Lisbon, Ctr Fis Teor & Computac, P-1649003 
Lisbon, Portugal 
Reprint Address: Romero-Enrique, JM, Univ Seville, Dept Fis Atom Mol & Nucl, Area Fis Teor, 
Apartado Correos 1065, E-41080 Seville, Spain. 
Publisher: Amer Ohysical SOC  
Publisher Address: ONE PHYSICS ELLIPSE, COLLEGE PK, MD 20740-3844 USA 
ISSN: 1539-3755 
Article Number: 011707 
DOI: 10.1103/PhysRevE.82.011707 
29-char Source Abbrev.: PHYS REV E 
ISI Document Delivery No.: 626ZW 
 
